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CLINTON LNGINEER «URKS
CARBIDE AND CaRBQI CHE:ICALS CORPORATIUN

Urunium Cuntrol and Inspection Department

February 20, 1847

Recovery und Disposal o Radiocactive Materinil
in Plant Vwaste at K-25

R. @, Levin

Introduction

A discussion of the recovery and disposal of radiocactive material
in plant waste at K-35 is largely concerned with uranium contaminated
material. There are other radicactive muterials than uranium at K-26 such
as radium-beryllium neutron sources but -Lese are 8o Iew in number und
only rarely produce radiocactive wastes that they constitute no major
problem st this time.

_The opsration of the gaseous diffusion plant produces small amounts
of urapium waste in the form of solutions, cils, carbon and alumina, and
sorap metal, In addition there is a sonstant veposition or uranium com-
pounds on the metal surfaces in the cascade. '

A general Ilow dlagram of materials contaminated with uranium is
given in Figure I. This shows the me jor recovery problems to be:

1. Recovery of uranium from matal surfaces removed from
process gus service.

2. Recovery ol uranium from oils.

S. Recovery of uranium {rom carbon.

4. Recovery of uranium from activated alumina.

6, Recovery of urenium from water media.

The extent of recovery or removal of uranium from these materials
and the disposition of the wastes should te bused on several factors.

These are cost of recovery, health hazards due to insurficiemt removal of
uranium, accountability, and diversion control.
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Status of Recovery rFroblems

Recovery of uranium {rom metal surinces removed Irom process cas service

There is & fairly constant deposition of uranium compounds on the
metal surfsces of the cascade. The estimated rate of this consumption has
been reported by Mr. J. P. Eelly, "Consumption Estimutes”, 4-3666, January 10,
1947. . henever squipment is removed from process gas service it is neceasary
to remove the small amount or urenium on the metal surfaces before the
equipment can be safely serviced or repaired. There are two goncral mathods
of removing the deposits:

1. Washing the equipment with an appropriate solution.
2. Fluorinating the equipment with Fp to form volatile TFg.

The first method is used by Cascade Services Decontamination Unit in
K=1303 and is desoribed in detail in the Process Division Standard Operating
Procedures, series 900. Completeness of decontamination is determined by
moistening & test paper with 1% potassium ferrocyanide solution and ruobing
the paper over seversl surfaces of the item decontaminated. This test
shows the absence of any soluble uranium compounds, but does not detect
insoluble compounds such as TF,.

The second msthod is used almost exclusively for recovery of uranium
¢rom converters for consumption studies and is carrisd out in K-14¢0l.
Completeness of fluorinaticn is determined by gas analysis.

 Solutions obtained from the Decontamination Unit are sent tc &
contaminated storage lot pending determination of the desirabillity of
recovery. Converters remcved Irom process gas service are not routinsly
fluorinated, but are placed in storags without recovery. 2quipment whioch
has Leen decontaminated is then repaired ror use, placed in storage, or
declared surplus or scrap. Surplus or scrap material is not oxamined for
radioactivity at the present time since the amount of radicactivity from
ursnium compounds left on the surfaces is well below tolerance for
personnel suiety. However, an investigation is being made cf procedures
for use in determining the absence of low level radiocactivity.

Recovery of uranium irom oils

There are two types of cils wnich become contaminated with uraniunm.
The first is special fluorinated oils and the second is regular hydrocarvon
oils. During ths past year the amount of those oils in process gus service
has been greatly reduced, and only very small quantities of contaminated
oils are produced. About three ifvurths oI the backlog of contaminated
oils has been reworked ror uranium recovery. The decontaminated oil is
then sent to storage ror reuse; however, & process for reclaiming the
uranium irom the oil filter cake hus not been usveloped, and the filter
cake 1s being atored.




Hesccvery of urenium irvod carbon and aluming

During the carly operation of the plant, large amounts of contaminated
carbon und alumins were produced, but during the past year the number of
traps in active service hus been appreciably reduced so that normally less
than 200 pounds of uranium per month is trapped in carbon and alumina. The
Engineering Development Division is developin; methods of recovery of
uranium irom carbon and alumina, and an appreoiunble fraction of the beoklog
of contaminated carbon has been reworked in the process of developing
satisfactory methods.

hecovery of uranium rrom water media

Solution®s obtained from decontamination of equipment and spills,
and from laboratory or experimental wastes are sent to contuminuted storage
prior tc recovery of the uranium &8 sn oxide and subsequent conversion to
TFg. The desirability of recovering uranium Irom #aste solutions or carbon
and alumina ror use &s & feed to the cascuads should be considered on the
basis of economy of operaticn us well as accountability and diversion
coptrol. The cost cf recovery can be compared with the value of the
inereased cascade production dus to the additional feed of recovered TF..
A report recommending limits for discarding contaminated waste solutio
and carbon on this:bemis has previously been jssued .to Lt. Col. R. &. Cook
on January 16, 1947.

Inventory of HBadioactive 7astes Stored at the Plant, and Amount cf Waste
Reworked
R ———

Tables I - 3 show the amounts of waste reworked, aumounts of uranium
recovered, and the inventory of urapium bearing waste material on 31 December
1946. The largest uranium inventory in waste is in spent carbon and nearly
all of this is feed concentration or less.

Figures 2 - 10 are flow sheets and descriptions of the provcesses
used in reworking waste materials.

A.cknwlodéemnt

Figure I and Tables I - 3 were prepared by kr. F. Mills.
Acknowledgement is made for permissicn tc use figures 2-10 prepared ty
K-26 Division U.S.4.E.C.
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COrTAMIVATED STARAGE

Cert
{a)

(v)

(c)

(a3

“~npaminatesd Equipment

3olvticrns fror preocess egrirment

Necorterinati~n Carponate
Aacontaminated in rlace

ywater, nr Eydirorsen peroxide
enlvticrs

H

mirated Solutiors ) '!

fxrerimental users' wacte

\Carpcnate solutions,but may be
riany tyre
Laboratcrv waste §Lab. Eove colirgicns

7eak Soluti~ns from recovery rrocesses Jskirped T2 c¢ntarf§§te§

{stored) storage :

BFEYETITEted equ.pment nheated

¢
(a) esifue in cylincers t in dilute NapCO3 sol'n. Sol'n
(p) Trmps and Seals i bnd slvdge contain "I Four
(¢) Talves and pires PClassified tanks used and one
(@) Gloves and clothing ! lvash tark. Sampling - C.D.,
{(2) Tire recordfer cecld travs i bnd T tanks samrled Mon. Tues.
i eﬁ.g_lhnligw,,. ‘_I
(f) Crnverters S T . SRS
3
7luorccarbons ‘
(a) Vixtures of TF¢ and -81€ removed from- s 4
cascade at or near 3Cl-4 Sy
(b) Mimtvres of TFg and Freon and other :}EOO g. withdrawn once and sent
fluorocarbons removed freom cascade at’ laboratory for analysis
306-706 l;
Contaminated Cils 3
(2) M¥FL from Beach-Fuss pumps ; 7]
(b) 2144 from vallev iron ~umps ' 6
(¢) FEydrocarbon 0ils (stored) ’
Contamirated Filter Cakes L
(a) Czke following MFL or 2144 recovery evelorment of rrocess '
(stored) or _corplete i
(b) Cake froam recovery of decontaminaticn
(sol'ns (stored)
Carbon
(a) Seal exhaust travs :
(b) Carben trars in celd trap rocms ; )
(c) Jecti~n 601 and 631 carbon trars *j’gg_gg,s_w‘gg_igg,_g__,‘_elongg!
(da) Portable carbon traps i
(e) 1Mobile carbon traps :
(Tre carbon is emptied from the traps !
into 30 or 55 gallon drums) :
Aetivated Alumina i :
(a) Alumina traps from 312 tuildings .
(b) Alumina traps fror purge and procuct hﬁnnness,heing_denelnped 8

Contaminated aterials Storage samples material
as received except in instances where the analy-i
sis 1s knowr. Xaterial is classifled as followst

room

T

Normal !
Normal - 2230001 ‘
2230001- 3480003 - i
3480003~ 2810001 i
2810001~ 31220002 :
31220002-11070002 :

]

o O Qo
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PIGURE 3

DECONTAMTIATION SOLUTICHS AND TABORATORY “ASTT SOLUTIONS

_ Deeontamination { :i H ‘ \ “ ! s %
ol'nsPHad.,j., : ' i Pl i3
to 10 by adding . ‘ i | 1 i T
solld 332003. :' \
348 l‘m Gal. é [ : R WO 3 2‘
tank, i | Susceeding | | Slurry is filt- | HCL edded to FH 2
‘ steps ars ‘ ered. Most of ! 200 P. Sol'n coa=
fdentical for i sen goes in sol'n i talning T evapora-
: twvo types of & Pilter aid put on ted to 1/3 vol.
Lab, waste ! solutions. | cloths. -’
soltns HCL : Eqt Plate and ¢ ") qy 2 - 450 gal.
added to PH of / frame filter ! | open pan steam
2. NanyCls added | press, 12 plates Jackated evapora-
to PH 10 1 248 x ol  tors. 3
REq: 150 cal. A
tank 1 _ i
! wash watey ; Pilter caks con- | i ammonia gas dubble
| gaught in 55 tains soms T is | in rssctors, fores
% gal. drumse ! washed, dried in t vps. of (M)g@gﬂ-’
| sampled, and | press with alr a— ;
ng also tO i! aat:.; - zd :nd %q: 2 - 65 gal.
c.S. | re o contam~ |
_ s % tnnted Storage steanm jacketed |
; ’ AT : Y _
| Mltrate samp- . Miltered. i . Mltrate sampled 2 | ? containing
| led and sent . Cake drisd 'sent to C.5. slurry filtersd
| o ¢. s. ; in press Yy | Yash water sasp= € and washed in press
] : : | afr. Cnke .é.__._.laﬁ. sent tG C.S.
" - Com e = 5'f"<'='ah :;‘;Peng:d 2q: Plate and frama o
n ammo gol'n
as (WBY) P07 | l T
Eq: TPlate ;
and Frame 1
{ _.ﬂ'" } ¢ :
3‘;‘. caks dried \(m&)aggl convcrt {p 0 pulverized to-
‘4n drier for ed to 100 mesh
3 hours | furnace 1500 b
for 6 heurs HOL added o PR 2
Eqi Steam 20 . Solin cone
heated tray 'Bqt Hoskina L9KW Satniffioresulues=
drysr 10 trays mna furaase - fa8rto ];3_ E;,,...____.._.;
Gex129x1® 18" x 1E* x ¥ V
; - 249 2saibpedghp, coded
maigdlsiuu;:l
iw later it is
i}nmm‘.&o

Axmonia gas bublle
in rm&sﬂ. fom
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Og fluorina-
éd to TFg by
treating with
2

Eq: Four cylind-
~4cal reactors

_* long 6" Diam.
3 trays 1/2" deep

FIGURE IV
FLUORINATION OF T3 Og

TO TF¢

frozen out in 1 i Some Trg

TF
TEé ‘
eylinders in
series surrounded
by dry ice sol'n ¢
— z - ieylinders or

—> trap.

! Is

§ washed out with

:Na2003 soltn

|
Tets Dy| |Any remaining i
eylinders, two} {cylindefs and is
t caught in cold

later Hiscrubbing tower
flashed back to

is scrubbed out by
KOH sol'n in the

Eq: Scrubbing
tower 6" Diam.
12' long with KCH

shipped to coded
chenicals pure
storage where mat-
jerial is sampled,

gol'n circulated.

|
|
¥

{KOH sol'n 1is

1)

sdrawn off, sample%
{and sent to C.S.

KOH sludge
caught in trap 1s
cleaned about once

every 6 months,
sampled and sent
to C. S.

Eq: Sludge trap
i1s tank 4'x3'x1?




FIGURE 5

RECOVERY OF "P% FROM CONVERTERS

Converter is re-
conditioned by re-
eirculating ¥2 and
G-74 thru converter
in 8 closed system

Eq: Converter Cond-
itioning stand

Any T¥6 formed plus

waste gases pass
thru a cold trap
after conditioning
where TPC 15 trapp-
ed. Other gases
pass thru. Original
testas showed less
than 0.0005 aol.%
2 in waste gases.
Bg: Cold trap 15!
long 3* Diam.

- 15 ¥

TP6 flashed bask
from cold trap to
*D* type cylinder
surrounded by dry
ice col'n,

Sent to Coded
Chemicals
where material
is sampled,

-ﬂ ﬁ —n -2 .x?%’”——‘;"




FIGURE 6

CASCADE AT OR FREAR 301-4

| TP6 and C-B16
| yaporized from
! eylinders and
~%pipad to 132

i building

%Eq: one of the
: four feed bath's
! in Seetion 131

-

i
I
|
|

!
i
!

e

KOH sol'n added
in spray tovers
formed TO2F2 in
sol'n, C-816
formed immiscidle
layer.

Eq: Sectlonl32.

series.
‘sol'n circulated

v

2 spray towers in
15% KOH |

et

| Additional KO
é;ad.dad. Ppt. of
i KP206 formed

I
i
% '
| i
i 1
H i

|Eq: Seotion 131 |
11200 gal. steam
i agitated reactor ;

¢ tanik,

Y

lYQnt ganas from

top of second
tower sampled.
Showed less than
1 pp= of T

Piltrate and
wash wvatier samp=-
led, sent to

C. 3. Yashes
containing lass
than 0.01 gram
T per liter were

igcard

!
|
%
H

ment at Sections

13, 132, 1303

washes sampled
and handled as
above. Over 100
55 gal. drums of
wash and filtrate
were saved.

Lines and equip~ t

were vashed, these

Slerry Fltered ‘t
i
§

i

{2q: Section 1303
{ Small Oliver |
[ Pilter Press ;

Y

l6-816 settled to |
 bottom of drums |
jand vas separated
iuchmically i

1
i
!
4

!
|
| ‘
t

._*

RECOVERY OF "P* TROM MIXTURES OF TF6 ARD C-816 RIMOVZD FROM THE

(THIS HAS BEEE ABANDONED I¥ FAVOR OF A STILL COLUMN NO¥ IX PROCESS OF DEVELOPMERT)

Cake containing ¥
sent to contaminated
storaze and T re-
covered in same
manner as ths decon~
tamirotion solutions
(lm;}ed.)




RECOVERY OF "T" CONTAINITG CiXE FOLLOWIKG

PIGURE 7

e

LR WS

RTCOVERY (OF ¥FL

BOTE: HECOVIERY CF "T* FROM CAKT BAS HOT EBEUN DEVELOPED YRT

00 7%

EQ‘ ?“’gal .
vertical pre-

3

01l heated to!

heater |

E§r1.1.1'.fasx'ac1. ; ~iMltar Cake cone %H}.terad
zgmtar is : tains T, Cake is E
i eonneacted to treated with CCly §
il g shet il g —

circulation | ’ iFq1  Alsop
|Eqs Large Alsep : ‘;Prau
i filter oress | i

Y
Filtared oil ;® containing
is further icake is sent
treated with %0 C. S. at
™33 and re- Operating Unit
fluocrinated sampled.
lin the process i

—

04l and
GCly further
processed




FIGURE

8

RECOVERY OF ®T# CONTAINING CAKE FOLLOWING THE RECOVERY OF 2144

NOTE:

011 heated to
150 F

FM33 added

3 hra 200 F

Eq: 7 ga.l.
elec. heated
reactor

Hydrocarbon oil

skimmed off and
sent to C, S.

Filtored:

Eq: Specially
designed air
filter

Recovered 2144

is then air
blown

—
\

with Freon 113
to further re-
move 2144

Eqs 5 - gala

cans

Cake 1is trea.t.ed]

' 214/ and Freon

113 distilled

to separate com~

ponents

L

Filtered

Eq: Alr Press

l

T containing

Ce So sampled
at unit

cake is sent to

RECOVERY OF ®Tn R0M CAKE HAS NOT BEEN DEVELOPED YET'
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Figure 9

RECOVERY OF "T® FROX CARBON FROM CARBOR TEAPS

THIS PROCE3S IS BZING DEVELOPED AT THE PRESENT

The steps in the process are:
1. The separation of the alumina from the carbon., This

alumina is being reused in making Iresh carbon-alumina
mixes.

2, The conversion of the T to T308 in a furnace,

Sampling
The probable sampling points after the process is developed will

be the carbon-alumina-T mixture, and the converted T308,

X CRET




Pigure 10

RECOVERY OF *T® FROM ACTIVATED ALUMINA FROM ALUMINA TRAPS

THIS PROCESS IS BRING DEVELOPED AT TIE PRESENT

The steps in the process will most likely be:
1, Treatment of alumina and T with Sulphuric Acid, followed by
diluting and treating with Nitric Acid,

2, Piltration. Filtrate contains the T, and will be handled the ssme

as decontamination solutions.

Sampling
Probable sample points after the process is developed, will be the

alumina and T mixturse, filtrates, washes, and precipitates,
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Procses 12=-A=45
86 & Q6 Kixture
Cless B

Net 1lbsm, * ™ Charged
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Pure Storage
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